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Asedentary lifestyle and the consumption of foods that
are high in total energy and fat content are factors that

are associated with obesity, cardiovascular disease, type II
diabetes, inadequate bone mineralization and poor mental
health. Atherosclerosis, which has been identified as early
as the second decade of life, may be the result of five major
risk factors: tobacco use, dyslipidemia, hypertension, obesi-
ty and inadequate physical activity (1). The objective of
this statement is to discuss some of the negative health
implications of childhood physical inactivity and inappro-
priate diet and to outline the benefits of an active, healthy
lifestyle.

OBESITY
Obesity is defined as having excess body fat (Table 1)
(Figure 1) (2-6). The prevalence of childhood obesity in
Canada has tripled from 1981 to 1996 (7). Almost 25% of
American youth are considered to be obese, which repre-
sents a 20% increase in prevalence over the past decade (8).
Obesity during childhood increases the risk of adult obesity.
Forty per cent of obese seven-year-olds and 70% of obese
adolescents become obese adults (9). Genetic heritability
accounts for 25% to 40% of juvenile obesity, leaving con-
siderable influence on body weight from environmental fac-
tors (10).

The cause of obesity is a chronically positive energy bal-
ance (ie, energy intake exceeds energy expenditure).
Recent studies have shown that obese children and adoles-
cents ingest about 20% more energy than normal weight
controls (11,12). While studies worldwide agree that obese
children and youth have low levels of physical activity, data
are less consistent regarding energy expenditure. By using
the ‘gold standard’ doubly-labelled water technique, studies
have suggested that 24-h energy expenditure is higher, the
same or lower in obese children than in nonobese children
(7,13,14).

Inappropriate nutrition may play an important role in
childhood obesity. In a 1998 Canadian survey (15) of the
eating habits of grade 6 students, approximately 73% said
that they ate fruit at least once a day, while 45% said that
they had at least one serving of vegetables each day. About
15% of these students ate french fries or potato chips daily
and 24% ate candy or chocolate bars daily. More than 60%
of American youth eat too many fatty foods, and less than
20% eat the recommended five or more servings of fruits
and vegetables per day (16).

The consumption of fast foods has been associated with
excess weight gain. This may be related to the higher 
energy and fat content of most of these foods. Fast-food
restaurants also offer increasingly larger portions, which
encourages the ingestion of greater amounts (16).

While the incidence of juvenile obesity has increased
over the past decade, there has been a decrease in overall fat
consumption by the general population (17). This suggests
that physical inactivity also plays an important role in the
development of obesity.

Approximately 28% of Canadians 12 to 14 years old and
66% of Canadian youth aged 15 to 19 years are deemed to
be physically inactive (18). In addition, only 46% of
Canadian children between the ages of five and 17 years
satisfy the energy expenditure guideline for optimal health
and development (8 kcal/kg/day), recommended by Sallis in
an American consensus statement (19). A higher propor-
tion of girls are inactive at all ages, and a significant decline
in physical activity, which is greater in girls, occurs during
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adolescence. At five to 12 years of age, 30% of girls are
physically active compared with 50% of boys, and at 13 to
17 years of age these statistics drop to 25% and 40%, respec-
tively (19).

One of the traditional approaches to addressing physical
inactivity has been to focus on individual awareness of the
benefits of and opportunities for leisure time physical
activity to affect change in behaviour. However, recent
research has demonstrated the importance of social, physi-
cal and cultural environments in determining the extent to
which people are able to be active in all facets of daily life,
including work, education, family life and leisure.
Modifying the aspects of social, physical and cultural envi-
ronments that pose barriers to physical activity, and
enhancing those which are supportive will make active liv-
ing an easier choice for Canadians. Creating active school
communities is an essential component of a healthy active
lifestyle. An active school community is one in which all

citizens, including teachers, students, parents, administra-
tors and community leaders, work together to create phys-
ical and social environments that support active, healthy
lifestyles (20).

In addition to a lack of physical activity, there has been
an increase in sedentary behaviour such as watching televi-
sion and using video games and computers. In the fall of
2000, Canadian children watched an average of 15.5 h of
television a week, while youth aged 12 to 17 years watched
an average of 14.1 h weekly (21). Ninety-eight per cent of
American households in 1998 had a television, and the
number of households with two or more televisions has
increased dramatically (22). American children aged six to
11 years watch an average of 23 h of television per week
(23). Television watching is associated strongly with an
increased risk in obesity because it involves both a decrease
in energy expenditure and an increase in energy intake by
excessively eating high fat- and high energy-containing
snack foods (24).

Video and computer games are becoming more popular
for children and youth. In 2000, 4.7 million Canadian
households were connected to the Internet, and 71% of
households reported that at least one person in the home
regularly used the Internet at least seven times weekly. This
number was up from 65% in 1999 (25). During the first
three months of 2000, 11 million personal computers were
delivered to American stores for retail sale, which repre-
sented a 14.5% increase from the previous year (26). It is
difficult to determine whether the time children spend on
computers replaces other sedentary activities or further
reduces more active pursuits.

Obese children are at an increased risk for hypertriglyc-
eridemia, hypercholesterolemia, hyperinsulinemia, type II
diabetes mellitus, hypertension, respiratory disorders,
orthopedic problems and psychological problems during
their youth. Because juvenile obesity frequently tracks
into adulthood, it could lead to higher rates of morbidity
and mortality from cardiovascular disease, diabetes, arthri-
tis-related disability and some cancers. Thus, preventing
and treating obesity in childhood and adolescence is a
critical public health issue and an important determinant
of health.

To date, there are limited quality data on the effective-
ness of childhood obesity prevention programs. A systemat-
ic review of the recent literature found only seven studies
that used interventions such as dietary education, physical
activity programs and reduction of sedentary activity. These
studies were diverse in design, quality, target population
and outcome measures, making it difficult to reach general-
izable conclusions (27). A good prevention program is one
that encourages family lifestyle changes by promoting a
healthy, satisfying diet, protecting children against adver-
tisements for nonhealthy, fatty foods and large format serv-
ings, and decreasing sedentary behaviours (17). There is an
urgent need for well-designed studies that examine a range
of interventions so that sound preventive programs can be
generated.
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TABLE 1
Definitions of obesity
Because the measurement of body fat is difficult, surrogate 

definitions based on weight-for-height relationships have been
developed. The most practical definition of obesity is based on 
actual weight expressed as a percentage of ideal weight for 
height, age and sex. This involves fitting the child or youth’s

height
on a standard growth curve. The ideal weight is then derived as 
the same percentile as that for height. Actual weight is 
expressed as a percentage of the ideal weight for age, height 
and sex (2). For example (Figure 1) an eight-year-old girl 
measures 131.5 cm (75th percentile) and weighs 40 kg (above 
95th percentile). Her ideal weight would be derived at 29 kg 
(75th percentile). Then one can calculate her weight-stature 
index, which is her actual weight (AW) in kilograms divided by 
her ideal weight (IW) in kilograms, multiplied by 100 (AW/IW ·
100). A normal weight-stature index ranges from 90% to 100%, 
overweight is from 110% to 120% and obesity is more than 
120%.

While this same approach can be used in adults, body mass index 
(BMI) has gained popularity. BMI is defined as the weight in 
kilograms divided by the height in metres squared (kg/m2). The 
United States Centers for Disease Control and Prevention have 
recently developed BMI charts for children and youth (3). The 
normal ranges for BMI in adults are constant values, with 
obesity defined as the 85th percentile and superobesity as 
above the 95th percentile.

These same definitions are also used for the range of triceps skin
fold percentiles (4). Even though BMI values are lower during 
childhood and gradually increase to reach adult values around 
18 years of age, in practical terms the same percentile ranges 
of the 85th percentile to define obesity and above the 95th 
percentile to define superobesity have been applied 
successfully (5,6).
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Figure 1) A growth chart showing an example of typical childhood growth. BMI Body mass index; CDC Centers for Disease Control and
Prevention. Circles represent actual height and weight; Arrow points to ideal weight for height. <www.cdc.gov/nchs/about/major/nhanes/
growthcharts/set1clinical/cj41l022.pdf>



HYPERTENSION
Nearly three million American youths have high blood
pressure (28). Obese children are especially prone to hyper-
tension. Children aged six to 11 years with triceps skin-fold
thickness at or above the 85th percentile were 2.6 and 1.6
times more likely than their leaner peers to have elevated
systolic and diastolic blood pressures, respectively (29).
Juvenile onset hypertension tracks into adulthood, making
it a major public health concern (30).

Preventing and treating childhood-onset hypertension
is critical. When continued over eight months or more,
aerobic training (ie, running) has been shown to reduce
systolic and diastolic blood pressure in adolescents with
hypertension (31). Likewise, resistance training following
aerobic training can further decrease blood pressure, even
though blood pressure increases during acute bouts of
resistance exercise (weight lifting for example) (32).
Physicians should regularly monitor blood pressure at year-
ly check-ups and encourage youth to adopt active, healthy
lifestyles, and to avoid high fat foods and tobacco use to
prevent hypertension in childhood.

TYPE II DIABETES
Type II diabetes affects more than 1.8 million Canadian
adults and may result in the accelerated development of car-
diovascular disease, end stage renal failure, loss of vision and
limb amputations (33). The prevalence of type II diabetes is
increasing in youth, with up to 45% of children with newly
diagnosed diabetes having nonimmune-mediated disease
(34). A family history of type II diabetes is typical and obe-
sity is a hallmark, with up to 85% of affected children over-
weight or obese at diagnosis. An increased proportion of
Canadian Aboriginals, African-Americans, American
Indians and Asians have type II diabetes (34,35). The usual
age of onset is 12 to 14 years, which coincides with relative
insulin resistance known to occur in puberty. The rise in
obesity and decrease in physical activity levels in this age
group also contribute to insulin resistance and may be signif-
icant risk factors for the development of diabetes (36). The
treatment of type II diabetes in children requires a compre-
hensive understanding of the cultural, linguistic, geographic,
economic and religious background of the family, as well as
an understanding of the family’s life experience with com-
plications of the disease. Modification of lifestyle, with
attention to proper nutrition and physical activity, must be
the foundation of all treatment programs. Scientific evalua-
tion of various pharmacological treatments is limited (37).

OSTEOPOROSIS
Osteoporosis is a major health problem in Canada that
causes fractures, disability, pain and deformity in the elder-
ly population. It affects one in four women and one in
eight men over 50 years of age (38). Peak bone mineral
mass is usually achieved by the third decade of life, and the
maximum bone acquired during the first 20 years of life is
an important determinant of final bone mass and bone
health in later years (39). Before puberty, bone mineral

density in boys and girls is similar; however, adolescent
females achieve peak bone mass at 11 to 14 years of age and
it rapidly declines thereafter, and adolescent males contin-
ue to increase bone mass until 15 to 16 years of age and
then follow a slower subsequent decline (40). Central hor-
monal factors such as estrogen, appropriate nutrition and
local mechanical forces positively affect bone mass during
growth and development. Weight bearing exercises during
puberty may improve bone mineral content and result in a
greater peak bone mass, which may delay the age at which
the osteoporotic fracture limit is reached (41). Prolonged
periods of inactivity during youth result in higher osteoclas-
tic activity and bone atrophy, which may have a serious
negative impact on peak bone mass. Sedentary lifestyles in
childhood may, therefore, contribute to increasing rates of
osteoporosis and its complications later in life. To improve
good bone health, physicians should recommend appropri-
ate nutrition, including an age-appropriate vitamin D and
calcium intake in accordance with Canada’s Food Guide
(Figure 2), regular weight-bearing physical activity and
avoidance of tobacco use.

MENTAL HEALTH
In 1996-97, 113,000 Canadians 12 to 17 years of age were
given the diagnosis of depression lasting an average of
4.5 weeks (42). Body image and ‘fitting in’ with perceived
norms of weight, height and sexual development are key
concerns for adolescents. Juvenile obesity is associated with
poor self-esteem, depression and social discrimination (43).

Regular physical activity is beneficial psychologically for
all youths, regardless of weight. It is associated positively with
self-esteem and self-concept, and associated negatively with
anxiety and depression (44). Some studies have shown a
reduction in the proportion of youth smoking cigarettes,
drinking alcohol and taking illicit drugs when they are
involved in regular physical activities (45-47).

SCHOOL PERFORMANCE
In 1999, Canada’s high school dropout rate was 12%, down
33% from an estimated 18% in 1991 (48). Students leaving
before graduation were more likely to report a lack of enjoy-
ment with school, dissatisfaction with their courses and
teachers, and nonparticipation in extracurricular activities.

School physical education programs and extracurricular
physical activities could play a significant role in improving
students’ attitudes, discipline and behaviours (49). Although
information on the number of children in Canada taking reg-
ular physical education classes is incomplete, it is estimated
that most schools offer half of the recommended provincial
requirement, and less than 4% offer quality daily physical
education programs. Unfortunately, in 2001, only 33% of all
schools in Canada had formal physical education classes, and
programming varied from school to school (Guy Tanguay,
personal communication). Formal physical education is
optional after grade nine in Canada. In recent years, parents
and the business community have pressured educators to
adjust the curriculum to prepare students for the workforce.
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Some claim that reducing the number of hours spent on
physical activity will increase academic achievement. Yet,
there is no evidence that regular physical activity hinders
educational performance and there is modest evidence that
shows that it actually enhances academic achievement (50).
The 1996 United States Surgeon General’s report recom-
mend 1 h or more of aerobic physical activity and exercise on
most days (51).

Physicians have a vital role to play in the reinstatement
of regular quality daily physical education in all schools and
in all age groups. Children and youth should be provided
with safe school recreation facilities that are stocked with
appropriate equipment, ensuring exposure to a wide range
of physical activities, especially those encouraging lifestyle
changes. School-based facilities are not only important for
increasing physical activity during school hours, they are an
essential means to allow all children access to cost effective
community recreation programs after school.

RECOMMENDATIONS
Physicians and health care professionals are encouraged to
promote healthy active living for all family members by:

• inquiring about nutritional intake and physical activity
levels of all children and youth at regular health care
visits.

• promoting an increased consumption of cereal fibre,
fruit, vegetables and water, rather than high fat- and
sugar-containing snacks, and juice or soft drinks, in
accordance with Canada’s Food Guide (Figure 2).

• encouraging children and adolescents to increase the
time that they spend on physical activities and sports
by at least 30 min/day, with at least 10 min involving
vigorous activities. Vigorous activities are those that
increase the heart rate and respiratory rate and
increase body temperature (Table 2) (51). To get
added benefit, they should review their activity
patterns every month and progressively increase their
efforts. Once the first goal of increasing their current
activities by at least 30 min is achieved, the goals
should be reset to involve more time and to be more
challenging. For example, if children or youth are
inactive, they should begin with at least 20 min of
moderate physical activity plus 10 min of vigorous
physical activity per day for the first month. They
should then increase the moderate component by 
10 min/day and the vigorous component by 5 min/day
each month to achieve an exercise protocol of at least
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Figure 2) Canada’s Food Guide to Healthy Eating 
<www.hc-sc.gc.ca/hppb/nutrition/pube/foodguid/index.html>

TABLE 2
Energy costs of activities of daily living (expressed in
relationship to basal metabolic rate [BMR])

Activity factor

Sleeping 1.0

Lying awake 1.2

Sitting quietly 1.2

Standing quietly 1.4

Walking slowly 2.8

Walking at normal pace 3.2

Walking uphill fast 7.5

Recreation

light (billiards, baseball, golf, sailing) 2.2–4.4

moderate (dancing, swimming, tennis) 4.4–6.6

heavy (soccer, jogging, rowing) 6.6+

BMR values for children
and youth (kcal/min)

Age group (years) Girls Boys

5–10 0.7 0.7

10–14 0.89 0.95

14–18 0.98 1.2

Example

A nine-year-old girl walking at a normal pace for 30 min

0.7 ·3.2 ·30 = 67.2 kcal (or 2.24 kcal/min)

(BMR) ·(activity factor) ·(time)

FAO/WHO/UNU Expert Consultation. Energy and protein requirements. Data
from reference 52



90 min/day of total physical activity. Events should
include a wide variety of weight-bearing activities as
part of sports, recreation, transportation, chores, work,
planned exercise and school-based physical education
classes. Activities should be fun and unstructured for
best compliance.

• counselling families to reduce sedentary activities by
limiting exposure to television and video and/or
computer games. An achievable first step is to reduce
these activities by 30 min/day, and subsequently
decreasing sedentary activities by 5 min/month,
allowing up to 90 min/day for these activities.

• encouraging parents to be positive role models for their
children and incorporate physical activities that family
members of all ages can do together. Families should
take part in activities safely by wearing appropriate
protective equipment (bicycle helmets, life jackets,
etc).

• advising parents to enrol their children in age- and
developmentally appropriate sports and recreational
activities.

• encouraging youth to be involved in the promotion of
physical activities for their peers.

• promoting and using Canada’s Physical Activity Guide
(www.paguide.com) for healthy active living for
children and youth as a tool to encourage children and
youth to be more active.

Physicians and health care professionals should advocate for:

• initiatives to serve healthy foods and eliminate the sale
of high carbohydrate soft drinks and high fat or sugar
snacks in schools. Alternate funding for healthier food
choices should be sought.

• policies that reduce the sale of over-sized fast foods.

• initiatives that provide children and youth with
quality daily physical education classes (kindergarten
to grade 12) by qualified, trained educators and the
use of school-based sports facilities during after-school
hours.

• comprehensive community sport and recreation
programs in which the use of community and school
facilities after hours may make more recreation
programs available to all children at reasonable costs.
Access to these facilities should be equally available to
both sexes.

• the construction of safe recreational facilities,
playgrounds, parks, bike paths, sidewalks and roads.

• the reinstatement of compulsory physical education
throughout all age groups in all schools.

• the appropriate allocation of funding for quality
research in the prevention of childhood obesity.
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